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ABSTRACT - " ‘ 
The project will focus on the implementation of total quality management of management 
information system. Particularly, the quality development of software application programmes will be 
comprehensively investigated and studied since software application programmes are the core spirit of a 
management information system. It instructs the hardware computer on how to handle and process the 
information and raw data. ； 
With the progress of IS09000, it is necessary to provide essential guidance for software quality 
assurance. The requirements for a generic quality system for two party contractual situations is already 
published : IS09001 - Quality Systems - Model for Quality Assurance in Design/Development, 
Production, Installation and Servicing. Indeed, software application development can be regarded as a 
provision of service for the end users. 
The study on Software Application Quality Management for MIS will be made mainly on the 
operations of Hong Kong Government Information Technology Sendees Department (ITSD). ITSD has 
specifically chosen for the reason that it is one of the largest MIS bureaus in Hong Kong, with MIS being 
applied to all sectors and segments of Hong Kong society. 
Discussions are made on the possible areas of improvement in ITSD to enhance its data processing 
and management information systems efficiency and increase the cost/effectiveness. Interviews with 25 
systems manger at ITSD were made and the results were found to be positive that quality management 
system do provide better quality control on application systems development, and though cost savings 
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With the advance of information processing technology, the application of management information 
systems (MIS) is getting widely popular in all industries - commercial, public services and private. MIS 
includes two major components - hardware computer and peripherals, and software operating systems and 
application programmes. 
In commercial arena, MIS has been important and heavily relied upon to maintain healthy 
operations of business transactions. Banks use computerised systems to keep track of all banking 
transactions. Self services systems, for example automatic teller machines, passbook updating machines, 
are greatly used to provide efficient and fast responses to end user customers - by offloading teller counter 
work to self services. 
In public services, all census statistics are updated constantly in centralised government information 
databases； so that comprehensive reports can be generated to meet with the society plannii\g requirements 
of all government departments. Inland revenue, public transportation, urban planning, immigration 
control are some of the outstanding examples that heavily utilise computer MIS systems to handle 
. enormous amount of operational workload. 
Needless to say, private uses of MIS is important in the area of word processing，spreadsheet 
analysis，educational programs and personal diaiy applications. Personal computers at home become one 
of the basic necessities just like televisions or telephones. 
The wide spectrum of MIS applications has definitely improved the quality and efficiency of modem 
day living standards. Routine transactions and record updating can be offloaded to computers, and helps 
free off human resources to be directed to other uses. 
2 
MIS applications do not come easily at no cost. More and more concerns have been called for on the 
problems of MIS applications. Anioyig those for instance, it is knq>vn that illegal or criminal use of stolen 
confidential information is often a headache to commercial enterprises, as computer thefts have their ways 
to break the security control into the computer systems. Banks have to be very care&il in preventing abuse 
of account pin code to steal money from other people's accounts, and also washing black money for 
criminal gangs by feeding in incorrect data into the computers. Apart from these illegal uses, computer 
illiteracy, heavy costs of computer hardware technology are also some of the problems faced by 
enterprises, computer hardware and software vendors in pushing forward an even wider usage of MIS. 
3 
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CHAPTER II - - - ' 
PROBLEM IN FOCUS 
To narrow down the study focus, this project will focus on the implementation of total quality 
management of management information system. As mentioned before, MLS is comprised of two major 
components : Hardware Systems and Software Applications. Particularly, the quality rfevelopment of 
software application programmes will be comprehensively investigated and studied. Hardware 
development in the light of research and development of computer technology will not be discussed. 
Software application programmes are the core spirit of a management information system. It 
instructs the hardware computer on how to handle and process the information and raw data. With the 
progress of IS09000, it is necessary to provide essential guidance for software quality assurance. The 
requirements for a generic, quality system for two party contractual situations is already published : 
IS09001 - Quality Systems - Model for Quality Assurance in Design/Development, Production, 
Installation and Servicing. Indeed, software application development can be regarded as a provision of 
- -
service for the end users. In IS09000 standards, (IS09004 Part 2), service is defined as the results 
generated, by activities at the interface between the supplier and the customer and by supplier internal 
activities, to meet customer needs. 
In current status of software development, it has often been found that there has been a long history of 
failure of projects involving software, such as late deliveries and enormous maintenance costs. A study in 
UK has identified that the annual wastage for traded software of at least 500 million pounds」General 
symptoms This results in lost profit, dissatisfied customers and increased costs. 
1 "Software Quality Standards: The Costs and Benefits", Price Waterhouse, DTI 1988. 
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The problems associated with software development in MIS must be understood before methods of 
assuring software quality can be defined: 
• The intangible nature of software and of the process of developing it ... 
• The difficulty of the purchaser in specifying requirements 
• The lack of emphasis by suppliers on design 
• The quantities of information to be handled 
• The difficulty of extensively testing software ； 
The real concern is that software applications contain too many errors which become difficult to 
correct as a project approaches maturity. In brief, those errors include : 
• Inadequate/wrong documentation of user specifications/requirements 
• Ever changing user requirements as a result of business changes making previous specifications 
obsolete quickly 
• Inherent system hardware and software errors 
- ' 
-
• Wrong Job Control Language (JCL) inputs 
• Computer misoperations such as issuing wrong operational commands, wrong job sequences 
• Wrong sizing of workload capacity resulting in slow terminal response and low throughput 
The way forward is to devise a system of controls which make software and development activities 
visible，and hence manageable, at all stages throughout the development lifecycle. Such a system of 
controls may be combined as a Quality Management System (QMS). ' 
5 
Studies have shown that application errors discovered late in the lifestyle cost more to fix by an order 
of magnitude than defects discovered early. Rework and spoilage typically account for 30% of 
, f / 
development costs and 50-60% of lifecycle costs. 
The efforts and costs of quality management may be classified as follows, _ 
• Prevention 
The actions taken to investigate, prevent or reduce defects and failures. 
• Appraisal -
The actions to assess the quality achieved. 
• Review of Internal and External Failure 
The actions and costs to review any failure before and after transfer to the customer. 
• Opportunity 
The costs of lost market opportunity or loss of alternative use of resources. 
A software application system where huge efforts are spent in detailed requirement and -二一 
implementation planning will lead to lower cost of lifecycle. More time and human resources will be spent 
in the initial stage of application development; as well as in planning and installing quality management 
systems. Less will be required to solve problems in the later stages. 
2 "Software Engineering Economics", B W Boehm, Prentice-Hall, 1981. 
"Controlling Software Projects", T DeMarco, Yourdon, 1982. 
— • — — — • 
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CHAPTER III . 
SCOPE OF STUDY 
The study on Software Application Quality Management for MIS will be made mainly on the 
operations of Hong Kong Government Information Technology Services Department (ITSD). ITSD has 
specifically chosen for the reason that it is one of the largest MIS bureaus in Hong Kong, MIS being 
applied to all sectors and segments of Hong Kong society. Our society has heavily been dependent on the 
data processing by this bureau as in the areas of census, immigration, trade，hospital，inland revenue, 
housing and urban planning. 
In terms of hardware and software installations, it is also one of the largest bases in Hong Kong. It 
can serve as a very prominent landmark for study of quality management system (QMS) in MIS. In terms 
of number of employments in MIS, ITSD is also one of the top five institutes having a total number of 450 
employees engaged in MIS planning, development and maintenance. 
ITSp is now implementing its own quality management system, though not in strict conformance to 
IS09000. It is now practising Structured Systems Analysis and Design Methodology (SSADM+, Version 
3)，an UK-developed system development procedural guidelines and practices. Though ITSD has not 
made a committed statement of direction to formal conformance and accreditation on IS09000, it is now 
planning to upgrade SSADM+ system to a more advanced version, SSADM+ Version 4，which will make 
ITSD qualify for meeting IS09001 quality standards on software systems. 
7 
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CHAPTER IV . 
RESEARCH METHODOLOGY 
The objectives of study of software application QMS in ITSD include, 
• To understand the current practices of software development system in ITSD. 
• To investigate into the current QMS implemented in ITSD, if any. \ 
• To explore on the defects of current QMS. 
Originally, questionnaires would be sent to all software application programmers/analysts, project managers, 
systems managers, assistant directors and director - to prompt for the information necessary to support the 
objectives. However, the government staff have been reluctant to complete such questionnaires without 
management endorsement. As a result, direct interviews with systems managers and individual discussions with 
different level of systems development staff are employed to study the existing quality management systems of 
rrSD. A total of 25 staff (names to be anonymous) had been interviewed, and results were collected directly. (An 
interview question guideline is attached as Appendix E; and a findings summaiy is made in Section 7.4 
Recommendations for reference) In addition, government internal documents are referenced as a basis of study 
and discussion. 
The hypothesis is set that there are rooms for improvement on quality measures in software systems application 





ORGANISATION OF INFORMATION TECHNOLOGY SERVICES DEPARTMENT (ITSD) 
Function 
The Information Technology Services Department (ITSD) provides centralized computing services 
designed to best meet government departments' business needs, including the operation of central 
computer facilities, the planning, development, implementation and subsequent maintenance and 
operation of computer systems on the central computer facilities and departmental computer installations 
and the provision of timely and professional technical support services. 
Mission 
ITSD advises the Government on all matters relating to the use of information technology; and ITSD 
implements the Government's established policy that full advantage shall be taken of modern information 
technology. 
Organisation Structure 
The department is headed by Director of Information Technology Services (DITS) and is organized 
in five main branches :- Branch A, Branch Dl, Branch D2, Branch M and Branch T，all reporting to 
DITS. 
Personnel Schedule 
Branch A (Administration) is responsible for general administration and personnel matters, financial 
appraisal, quality assurance, career development, training and data preparation support. 
9 
Branch D1 & D2 (Departmental Services) are responsible for the formulation of IT strategies, 
design, implementation, operation and subsequent system maintenance of computer projects for various 
f / 
government departments. 
Branch M (Management Consultancy Services) is responsible for establishing the justification for 
computer projects, review of data-sharing and function-sharing, guidelines for the use of microcomputers 
and management consultancy. 
Branch T (Technical Services) is responsible for the provision and coordination of government-wide 
technical services and activities, operation and bureau support, formulation of technical Standards, the 
operation of two disaster recovery centers, data administration, privacy and data protection. 
Systems Development Personnel 
The rankings of Analyst/Programmer grade staff in order of seniority are :-
Director of Information Technology Services (DITS) 
Assistant Director of Information Technology Services (ADITS) 
Chief Systems Manager (CSM) 
Senior Systems Manager (SSM) 
二 Systems Manager (SM) 
Analyst/Programmer I (A/P I) 
Analyst/Programmer n (A/P II) 
These are the major working parties from ITSD in all phases of SDLC. They will work closely with 
the end users on systems development. 
All progress control and quality assurance procedures are governed by a Standards and Metlxods 
Steering Committee, which is formed on an ad hoc basis. The members include top management delegates 
from different involved departments, such as government administration, department services group, 
technical support services group, third party management consultant. DITS will be the chairman for the 
committee, but there is no particular assignment of personnel to monitor or police any quality issues. 
10 
Requests for Computerisation 
There are 3 major types of requests for computerisation from government departments :-
(a) Departmental IS Strategic Planning 
(b) Microcomputer systems and Items 
(c) Mainframe systems and Mid-range systems 
Departmental IS Strategic Planning 
For large Departments or Departments with high IT potential the departmental IS strategic plan is 、 
expected to be based on the recommendations of an Information Systems Strategy Study (ISSS) conducted 
by the Department concerned and ITSD. 
In broad terms, the objectives of a departmental ISSS are :-
(a)to assess and quantify the current and long term IT potential and requirements of the 
Department, having regard to its business and operational strategies; and 
(b) to recommend a departmental IS strategic development and implementation plan covering the 
next five years. 、 
- — 
A departmental ISSS is thus a major undertaking, involving heavy commitment in time，effort and 
resources by both the Department concerned and ITSD. It is important that top management of a 
Department should be fully committed to both the conduct and implementation of the ISSS and the 
realisation of the savings and benefits identified. 
Microcomputer systems and Items 
Departments could acquire standard microcomputer systems and items according to the bulk contract acquisition 
procedure prepared by ITSD, without seeking of approval. 
Mainframe systems and Mid-range systems 
————HBUiMiyiiiim 
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Requests for computer systems and services includes development of new computer systems, enhancements and 
replacements of existing computer systems and the acquisition of computer equipment and services including 
f / 
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CHAPTER VI 
SYSTEMS DEVELOPMENT LIFE CYCLE 
Introduction 
A. Project Work Structure 、 
The work structure of a development project could be perceived as comprising the following items :-
(a) A System Development Life Cycle (SDLC) consists of project phases and activities; 
(b) Control Checkpoints, which embraces 
(i) Management approval checkpoints 
(ii) Quality control checkpoints 
-
(iii) Change control checkpoints -
(c) Supportive Activities, which include 
(i) Funding arrangement 
(ii) Acquisition of development staff 
(iii) Acquisition of computer equipment and services 
(iv) Staff training and administration 
B. Structure of the System Development Life Cycle (SDLC) 
睡^^—m—miMii_M__i_iW 
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Phase Major Step 
Project Initiation . initial Request Statement (IR^) 
.Request Justification Study (RJS) 
Feasibility Study . Feasibility Study (FS) 
System Analysis . System Analysis (SA) and Design Phase 
.Logical Systems Design (LSD) 
Implementation . Physical Systems Design (PSD) 
.Program Development (PD) 
.System Integration & Testing (SI&T) 
.User Acceptance & Training (UA&T) 
.System Installation & Production (SI&P) 
..Project Quick Review (PQR) 
-
Post-Implementation . Post-Implementation Review (PIR) 
Review 
C. Management Approval Checkpoints 
Approval of computer application, whether a new system, system enhancement or maintenance, is by 




-Change requests during implementation phase 
14 
D. Quality Control Checkpoints 
There are quality assurance review checkpoints in the Feasibility Study Phase, System Analysis and 
、 f / 
Design Phase and Implementation Phase. 
To ensure that cost/benefit analysis is performed uniformly in ITSD, the analysis results with 
supporting working papers should be forwarded to the Treasury Accountant for examination in the FS and 
SA&D Phases. 
As part of the approval process, a management presentation on the study's findings and 
recommendations to the ITSD Directorate may be required. : 
E. Change Control Checkpoints 
Change control and procedure are devised by individual project teams. 
F. Funding Approval 
The initial vetting of requests for computerisation is done by ITSD. Based on ITSD's 
recommendations, the Computer Strategy Group (CSG) decides on the priorities of the individual 
computer proposals for funding oach year within the limits of a global sum allocated for computerisation. 
Once a project has been accepted by the CSG, ITSD will proceed to the detailed examination stage of the 
* 
proposal, consulting the user department as necessary. When a project has passed through the technical 
and cost-benefit analysis，a formal request will be submitted to Finance Branch for processing. 
G. Acquisition of Development Staff 
Acquisition of development staff can be achieved by means of transfer and creation of posts of 
AP/Computer Operation staff, or use of contract staff. 
H. Acquisition of Computer Equipment 
There are 2 approaches to satisfy the needs for computer equipment (hardware and licensed 
software) of a computer project, through 
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(a) ITSD Central Bureau Machines; or 
(b) Dedicated Departir^ ental Machines. , 
As a rule of thumb, the choice between the two should be made in light of the possibilities of 
Function Sharing, Data Sharing as well as the respective cost effectiveness. 
Dedicated departmental machines could be acquired through existing bulk contracts or separate 
procurement exercise. At present, there are 2 bulk contracts for microcomputer systems and items, and 1 
for small computer systems. 
As regards the separate procurement exercise, Stores Regulations would apply an过 in particular 
when the values of procurement exceed a certain amount, tendering would be required. 
I. Staff Training and Administration 
Staff training and administration are responsible by Training Officer and Departmental Secretary 
respectively. 
J. Technical Standards, Guidelines and Procedures 
There are various documents issued for conducting SDLC and use of computer services. 
K. Post Implementation Review (PIR) 
The PIR is conducted one year after the live implementation of the system. Initially the PIR will only 
examine the utilization of funds and realisation of benefits agreed in the Feasibility Study (and where 
necessary also the SA&D Study). In the long term, the PIR will be expanded to cover system performance, 
quality assurance, user acceptance and business and benefits achieved. 
Detailed Description 
A. Project Initiation Phase 
16 
Description 
This phase starts when the user department has submitted an initial request of computerization to 
i / 
ITSD，who will normally conduct a Request Justification Study (RJS) to ascertain whether or not the 
request is a prima facie case for computerization and to assess the likely implications and potential 
benefits of the computerized solution. 
Products and Parties involved 
Initial request statement by user Department 
(refer Appendix A for contents) 广 
Request Justification Study Report by MCSB of ITSD 
(refer Appendix B for contents) 
Approval/Exemption Authority 
By AD(M) under the delegated authority of DITS. AD(M) would consider whether or not the user 
initial request is self-sufficient with clear justification and apparent benefit data, to determine the need for 
a RJS. 
B. Feasibility Study (FS) Phase 
Description 
This phase starts after a [rima facie case has been established for the user initial request. In brief, the 
objective of this phase is to assess the feasibility of the computerised solution and to quantify the 
requirements, costs, benefits and other implications of the proposed computer system. It is expected that 
the study should normally take not more than 6 months duration. 
Products and Parties involved 
Feasibility Study Report by DS Branch in consultation 
17 
with TS Branch oflTSD 
(refer Appendix C for cont^ts) , 
Approval Authority 
Approval is by DITS, or the respective AS/CSM/SSM/SM as appropriate under the delegated 
authority of DITS. 
As part the approval process, a management presentation on the Study's findings and 
recommendations to the ITSD Directorate may be required. ^ 
C. System Analysis and Design (SA&D) Phase 
Description 
This phase will start when the feasibility of the request has been confirmed. In brief the objective of 
this phase is to investigate and understand the operation of the existing systems, specify and design the 
new system and detail the implementation requirements of the computerized solution. 
Products and Parties involved 
^A&D Report by DS Branch in consultation 
withTS Branch of ITSD 
(refer Appendix D for contents) 
Approval Authority 
Approval is by DITS, or the respective AD/CSM/SSM/SM as appropriate under the delegated 
authority of DITS. 
As part of the approval process, a management presentation on the Study's findings and 
recommendations to the ITSD Directorate may be required. 
D. Implementation Phase 
iii^ MiMMB •m—1_Ml iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii mil I 
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Description 
This phase will start after the SA&D phase when the hardware and software configuration have been 
r / 
identified. In brief, this phase is to implement the findings of the SA&D, carry out the physical system 
design，develop programs, test and install systems and proceed to live implementation. This phase could 
be broken down into the following major steps : 
(a) Physical systems design; 
(b) Program development; 
(c) System integration and testings; 
(d) User acceptance testing and training; 
(e) System installation and production (including the activities of site preparation, 
documentation, system installation, conversion and system production); 
(f) Project (internal) quick review. 
Products produced 
Mandatory products -
The computer system with 
the required h/w, s/w, data and job procedures; and 
the 6 documents (i.e. System Manual, 
Program Manual, 
Data Manual, 
End User Operation Manual, 
Computer Operation Manual，and 
^ M — l I B M M I l H H i llllllllllllllllllll Hill llllllllllllllllll I 
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Application Operation Manual). 
The project quick review report. / 
Intermediate products (may differ from project to project)-
.first-cut data and program design 
.program and data specifications 
.performance optimization report 
> 
.unit test cases and results 
.various levels of test plans, specifications and results 
.site specification 
.system installation plan and report 
.conversion plan and report 
Approval Authority 
Any major changes in user departments within the original project scope will have to be agreed 
mutually by the user department and ITSD, and approved by the respective Steering Group. 
Approval by DITS or his delegated authority will be required if the changes are outside the original 
project scope. 
. Remarks 
User department is to signify the acceptance of the computer system by sending a letter/memo of 
acceptance to ITSD. 




• use of standards/guidelines)(t00ls in the implementation process 
• Quality control measures used in the implementation process “ 
.problems encountered/experiences gained in the implementation process 
.computation of Function Point values 
E. Post Implementation Review Phase , 
Description 
The need for a Post Implementation Review (PIR) phase for major computer systems is considered 
desirable. Initially it is planned that the PIR will only examine the utilization of funds and realization of 
benefits agreed in the Feasibility Study (and where necessary also the SA&D Study). In the longer term, 
and subject to the cost-effectiveness of the review and the availability of resources in ITSD, the PIR will be 
expanded to cover system performance, quality assurance, user acceptance and business benefits achieved. 
In the initial stage, it is proposed to conduct the PER one year after the live implementation of the system. 
Products 仙d Parties involved 
Post Implementation Review Report 
Achievement of benefits aspects by MCSB of ITSD 
Approval Authority 
Approval is by DITS or the respective AD under the delegated authority of DITS. 
21 
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What is SSADM+ in ITSD ？ 
/ 
SSADM+ is a structured set of procedural, technical and documentation standards, designed 
specifically for undertaking software development. It has been adopted by ITSD as the standards for 
system development. 
It is originally developed by the British Government's Central Computer and Telecommunications 
Agency (CCTA) during the early 1980's and has been mandatory for administrative data processing 
system since Jan 1983. 
The attractive features of SSADM+ are listed as follows, 
• Non proprietary and publicly available 
• Free of charge, except for accompanying training and documentation 
• CCTA's open strategy for SSADM ensures that there are competitive markets in products, 
consultancy and service. Service suppliers can be changed while retaining the maximum 
protection of investment in the methodology. 
• A large number of private sector companies are now adopting it and a UK private sector user 
group has been formed. 
• Consequently suppliers of computer services and software are readily adopting it and one 
understands that 40 leading suppliers of fourth generation languages met a CCTA deadline of 
Jan 1989 to ensure that their products fall in with the method. 
• An official design authority board to oversee development of the method. 
• The British Computer Society has set up an accreditation scheme for SSADM consultancy and 
training companies and introduced a certificate of proficiency. 
• Birmingham Polytechnic has established a research centre which is to become a national 
conformance testing unit for SSADM software tools. This will make it easier for users to 
23 
compare products as those passing the units test will be given a star rating according to their 
range of features. 
/ 
• There are moves to establish SSADM as an international standard and users who follow the 
forthcoming version 4 will qualify for the new international quality standard IS09001，in 
addition the British & French Governments are reportedly discussing possibilities with the 
European Commission of devising a method that is itself an international standard through 
convergence of SSADM and the French Merise method, as the two tend to complement each 
other. 
With the above considerations, ITSD by adopting the system has aimed to derive similar benefits or 
where appropriate, take advantage directly of the facilities developed in the UK and Europe. 
24 
A diagram of the SSADM+ structure is shown below", 
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The hierarchy of SSADM+ can be shown graphically as follows ，^ 
/ 
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An advantage of SSADM+ over the traditional ways of performing systems analysis and systems 
design is that the end products are more comprehensive. Wording with SSADM+ has to take three 
different views of the systems based on : 
Function describes how input data flows are processed 
Data describes the data structure and relationship between data group 
Event describes the sequence of event which trigger process and affect the data groups 
Three major techniques are adopted which present the systems in these three points of view : 
Data Flow Diagram (DFD) : presents the systems in function points of view 
Logical Data Model (LDM): presents the systems in data points of view 
Entity Life Histoiy (ELH) presents the systems in event points of view 
Implementation of SSADM+ in ITSD 
The major events/activities since the implementation of SSADM+ since August 1988 are listed as 
follows, 
August 88 - April 89 
a. 2 first wave projects had been selected and commenced in Aug 1988 
b. a project team had been formed with a view to develop 6 to 8 local experts for the SSADM+ 
projects 
c. four workbenches had been acquired to support the effective use of the methodology 
d. training on SSADM+ had been conducted in three modules for ITSD staff 
e. another four projects had been selected to form the second wave, scheduled to start in May 89 
f eight additional workbenches had been acquired for the second wave projects 
g. training for second wave staff was conducted in April 89 
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h. in April, one of the first wave projects stopped after stage 4 - logical design phase and handed 
over to project team. Subsequent stages would be conducted after hardware and software selection 
/ 
May 89 and onwards 
a. an experienced staff was placed in each second wave project. Three experienced staff remained in 
the support team to take up the role of SSADM+ implementation support 
b. a SSADM working group was formed 
c. four second wave projects started in May 89 
d. review the first wave experiences and plan for the subsequent implementation phases 
e. the methodology and associated standards will be maintained by the support staff. Updates will 
come from CCTA, the consultancy firm, and ITSD 
f. develop interfaces to SSADM (eg sizing, QA etc) to enable better use of the methodology 
g. seminars will be conducted from time to time to ensure that all system development staff are 




THE ROAD TO ACHIEVE IS09001 
The Principal Concepts and Significance of IS09000 
With the growing importance of quality as a weapon for building up business critical success factor, 
a company should start to involve itself in establishing a good foundation of quality standards. IS09000 
plays a significant role and provides mission guidelines for company to: 
• Achieve and sustain the quality of product or service produced to meet continually the end user's 
stated or implied needs. 
• Provide confidence to the management that the intended quality is being achieved and sustained. 
• Provide confidence to the end user that the intended quality is being or will be achieved in the 
delivered product or service. When contractually required, this provision of confidence may 
involve agreed demonstration requirements. 
The IS09000 Series is made up of five major components which are applicable to different 
requirements and environments: 
• IS09000 Quality Management and Quality Assurance Standards - Guidelines for Selection and 
Use 
• This is a guide to the other four standards components, IS09001，IS09002, IS09003 and 
IS09004. 
• IS09001 Quality Systems - Model for Quality Assurance in Design/Development, Production, 
Installation and Servicing 
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• This is a guide for the industries of design/development, production, installation and servicing 
of products. ^ 
• IS09002 Quality Systems - Model for Quality Assurance in Production and Installation 
• This is a more limited scope applicable for supplier not directly responsible for 
design/development/service of products, and is more relevant to process industries. 
• IS09003 Quality Systems - Model for Quality Assurance in Final Inspection and Test 
• This is limited to the stages of final inspection and testing, mostly applicable to small 
companies, divisions within an organisation. 
• IS09004 Quality Management and Quality System Elements 
This provides an advisory guidelines applicable for development and implementation for the kind of 
quality management system that conforms to IS09001, IS09002 and IS09003; and is more relevant for 
internal quality management purposes. 
Despite ITSD has not made a statement of direction to be certified for IS09001 standards, with the 
plan to practise SSADM+ V4, ITSD can indeed be qualified for ISO standards. It is indeed worthwhile to 
investigate into how IS09001 Software Standards can be fully applicable to ITSD, what role and impact it 
imply though there is no formal accreditation. 
Why is IS09001 recommended to be necessary for ITSD 
With the recent comment by HK Governor Mr Chris Patten, he strongly recommends that the Hong 
Kong Government should be run in a more marjcet-oriented mode，i.e., to serve the citizens of Hong Kong 
as if serving the customers of any private enterprise. Making quality commitment is in fact one of the 
missions to be established in different departments of the Government. While the broad objective of 
IS09000 is centered around total quality improvement and commitment, IS09000 serves as a very 
important foundation stand and leading direction for the Government to build quality on. ITSD, playing a 
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major role to provide data processing and application development services to the end users, should 
indeed follow closely on implementing full scale IS09000 standards, in its project implementation. 
/ 
In addition, the Government should set a good example for the private sector to follow. On one hand， 
the Government should initiate more and more national quality policies for stimulating the overall 
national competitiveness and economic strengths of Hong Kong productivity and efficiency. On the other 
hand，HK Government is requesting the local construction project owners/builders to acquire certification 
in IS09000 standards as a tendering prerequisite, so as to ensure quality standards in the construction 
industry. With these dual roles on one shoulder, the Hong Kong Government should not evade the 
responsibility or neglect the pending need of setting up quality measurement and management facilities in 
its own enterprise. ITSD can be a very strong and vivid model to start with building up this quality 
concept for other departments to follow. 
Overview of the Feasibility of Applying IS09000 in ITSD 
Management Responsibilities 
Quality Policy 
The management of a company will have to define and document its policy and objectives for, and 
commitments to, quality so it can be understood throughout the organisation. 
Currently, ITSD does not have a full formal statement of commitment to quality assurance, and it 
does not have quantifiable measures to ascertain quality. 
Organisation 
A complete organisation structure of the organisation is required showing the duties, responsibilities 
and authority of all staff who manage, verify or perform work affecting quality. 
A management representative needs to be nominated who will be responsible for all matters affecting 
the quality system. His responsibilities and authority have be defined and his position in the company 
structure shown on an organisational chart. Although this person acts as a focal point for quality matters, 
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the whole workforce contributes to the overall quality of products or services. All quality procedures have 
be documented and the responsibilities of individuals clearly stated. 
/ 
Currently, ITSD has assigned a Senior Systems Manager to manage quality assurance procedures, to 
lay down the infrastructure and principles for quality assurance. In second quarter 1993，ITSD will be 
employing one additional headcount to review quality guidelines at project level. However, there has been 
no definite delegation or assignment of a particular personnel to have direct quality accountability to all 
project development and implementation. In addition, there is no accounting functions to monitor or audit 
the quantifiable volume of systems not conforming to quality guidelines. 
Management Review 
The quality system will need to be reviewed at regular intervals by the management to ensure its 
continuing suitability and effectiveness and conformance with IS09001. Records of these reviews need to 
be retained. 
Currently, ITSD has set regular project review checkpoint meeting, in which all review discussions 
and actions have to be clearly documented, as stated m the requirements of SSADM+. 
Quality System -
The quality system brings together all the functions, objectives and activities that contribute to the 
product's or service's consistent quality. Writing these policies and procedures down demonstrates how 
each aspects of the quality system interacts to ensure the system's success in improving the efficiency, 
performance and cost effectiveness of the entire operation. 
The documented quality system needs to be appropriate, practical, up to date, correspond to what 
really happens and be effectively implemented. Often this documentation takes the form of a quality 
manual and is usually a single document. It could, however, be a group of related documents or indeed 
held on computers. It is important for all staff concerned with quality function receive a copy of the 
relevant parts or the complete manual. 
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This is where SSADM+ plays a very significant role in ITSD as a principle document to build 
quality in SDLC (refer to "What is SSADM+ ？")• In different phases of SDLC, there are documentation to 
/ 
provide references and guidelines to support quality management, summarised as below :-
SDLC Documentation Standards 
General Information Systems Procedures Manual 
Feasibility Study SSADM+ Documentation Standards 
Systems Analysis & Design SSADM+ Documentation Standards 
Implementation Documentation Standards for Implementation Phase 
Software Testing Guidelines for Software Testing 
Contract Review 
There needs to be procedures covering contract reviews on an individual contract basis concerning 
requirements, contractual obligations and capability to meet them. 
For systems development by inhouse staff, clear documentation on user requirements is established 
between ITSD and other end users which are different government departments in need of operational 
computerisation. Such documentation has to be agreed upon by both the development teams and end 
users, ie indeed a form of internal contract, that states clearly each party's responsibility. 
For development contracted to outside party or systems procured from third party, the contract is 
made between ITSD and the third party. 
Design Control 
Procedures are required which describe the control of the design function including, 
-a design/development programme with assigned responsibility 
and adequate resources allocated 
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-identification and control of organisational and technical interfaces 
-preparation and maintenance of drawings , 
-consideration of regulatory requirements 
-the establishment of design review procedures 
The above has been covered by ITSD practice of SSADM+. 
Document Control 
It is important to ensure that there are procedures governing approval and issue of documents and for 
their change and modification. After a predetermined number of changes have been made, documents 
need to be re-issued. 
It is essential that only up to date copies are available for use and that obsolete copies are withdrawn. 
Appropriate documents have to be available at all essential locations and documentation changes need to 
be in writing to the nominated staff responsible for updating documents. It is important to keep records of 
the changes as they are made. 
SSADM+ clearly defines such document control measures, and concrete report/journal deliverables 
have to be produced for systems development. 
Process Control 
Production/Systems development shall be identified, planned and carried out in controlled 
conditions. Operations need to be subject to documented work instructions which define the manner of 
manufacturing or processing, suitable development equipment and any special working environment. 
Criteria and standards for workmanship have to be established to ensure uniform evaluation by production 
and inspection personnel and to provide an objective basis for acceptance and rejection. 
SSADM+ has definite deliverables on controlling the process of systems development, which entails 
the suitable hardware and software platforms to build the systems. Costs and benefits analysis is conducted 
to ensure process efficiency. 
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Inspection and Testing 
All ITSD systems cannot be used until it has passed the incoming inspection and test procedure for 
conformance to specification, unless subject to positive recall procedures. 
The system has to be inspected and checked by final acceptance testing to complete the evidence of 
its full conformance with the specified requirements. And the test records have to be established and 
maintained to give evidence that the product has achieved defined criteria. 
Control of Non-Conforming Product 
The prompt and positive identification of items which do not conform to the specification has to be 
formalised with procedures. 
Nonconformity reviews are currently done by ITSD to locate any deliverables not matching user 
requirements. Corrective actions are also taken to correct the situation, prevent its recurrence and detect 
potential problems. Corrective records are also documented. 
Quality Records 
In order to demonstrate achievement of the required quality/misquality, records have to updated and 
to be easily accessible. 
Currently, ITSD does not have a formal accounting of quality measurable results or records. 
Spoilage, wastage, rework volume data is not collected on a formal basis. 
Training 
Procedures are required to identify training needs of all personnel performing activities affecting 
quality. Training has to be extensively done to all levels of development staff. 
ITSD now provides quality training limited to the level of systems manager. Guidelines/procedural 
handbook copies are available to manager levels, who will give instructions to lower implementation 
levels. 
35 
An embryonic shape of quality management system can be identified in ITSD along its line of the 
practice of SSADM+. With the plan to continue efforts on implementing SSADM+ V4, loose ends of the 
/ 
system can be further tightened up that can create a more concrete quality system. And the rooms for 
quality system advancement shall be discussed in the following section. 
Recommendations 
Benefits 
SSADM+ as a quality assurance tool has been utilised to ensure procedural control and audit at the 
major stages of systems development. It helps define clearly systems designs and requirement 
specifications, through the use of very detailed and analytical implementation methodology and 
deliverables. 







Inspection and Testing 




As a result of the control procedures, a higher level of efficiency and effectiveness can be achieved. 
Through the establishment of a quality control system SSADM+ in ITSD, continual and total quality 
improvement programs can be achieved. Quality costs can be saved by reducing the volume of subquality 
products, practices and processes. One of the interview findings shows the estimation of the difference in 
time/effort spent in System Analysis/Design and Testing/Implementation: 
Time/Effort Used (1993) Systems Analysis/Design Testing/Implementation 
With SSADM+ 35 65 
Without SSADM+ 15 85 
It can be reflected that with SSADM+, it has a positive effect on the whole development process by 
putting more emphasis on the stage of Systems Analysis/Design - in which the development staff will pay 
more attention to the end user's requirements and specifications; make more effort on designing a most 
cost-effective application software system; and develop the design that carries less necessary errors, which 
can be corrected in earlier stage of development. And thus during the testing/implementation stage, it will 
be run with greater efficiency and with less painstaking efforts to shoot bugs or problems out of inaccurate 
systems design. 
Interview Findings - Summary Statement 
From Fig. 1，it is noted that ITSD has made full swing efforts to tiy to use SSADM+ in most of its 
application projects, increasing from zero percent to 90% in 1992-1993. More efforts have been made in 
SA&D (Fig. 3) that the percentage of effort increases from 15% to 30% in 1992-1993. The reason behind 
is to ensure that user requirements are carefully collected and documented, common consensus and 
commitment have to be concluded between the end users and the development team before the kick off of 
programme coding. This will help spot out errors in the early phases of SDLC; and in a way，help reduce 
the number of errors in the later phases Errors are normally more correctable in the early phases (Fig. 5). 
As a result of SSADM+, the effort spent on maintenance and housekeeping work of application work 
is greatly reduced (Fig. 4) which is often time consuming and tedious，while more resources can then be 
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allocated to development and SA&D. It is also reported that the percentage of application projects meeting 
project deadline increases from 36% in 1987 to 84% in 1993 (Fig. 5) which is significant in reflecting the 
/ 
overall improvement in development effectiveness and efficiency. 
(Refer to Appendix E - Interview - Question Guidelines and Findings) 
Drawbacks 
In fulfilling all control requirements in the quality management systems, ITSD staff especially on the 
implementation work levels will find the system time and resource consuming. While ITSD currently does 
not have a quantifiable measure of quality achievement, there is always a misinterpretation of quality 
standards requirements. 
Project development staff, with the attempt to meet project deadlines, will often inevitably have to 
sacrifice quality . Since there is no particular project owner to quantitatively monitor and police quality, 
quality concerns are not significant. 
While some of the projects are contracted out to third party solution vendors, the system development 
is not subject to quality control. And since there is no IS09001 inherent demand for the solution vendor to 
go through quality management procedures, there is very minimal that ITSD can do to assure quality from 
the vendors. One way to compensate is to conduct more comprehensive user acceptance tests on the 
systems. 
As on the end user liaison, problems occur when the end users do not have a mind set for quality. 
The end users include all departments in government bureaucracy, which will pose fast changing 
requirements, a result of ever changing operation environment. Sometimes, they are not articulate in 
presenting their requirements with clear and concrete specifications. Therefore, the output of user 
specifications can be the source of all systems errors. It is important to govern accurate user requirement 
and feasibility study so as to ensure systems are developed on the right track. 
More extensively, it is important to provide more education to all levels of government personnel to 
eliminate all fears and worries on quality control, which is implemented for better efficiencies, and not for 
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bureaucratic red tapes. It should not be limited to ITSD management personnel, but to all working parties 
-development staff and end user group. Constant enforcement of quality focus can be achieved with 
/ 
regular update of quality management topics. 
On top of all these, a clear statement from top down on quality management importance is most 
essential to the success of achieving quality. Without top bureaucrats' endorsement, quality cannot be 
ascertained. And building quality involves a definite quantifiable measurement of where quality 
management progresses in ITSD. It is vital for ITSD to establish a healthy accounting system to log all 
costs and benefits data so as to keep close track on quality enforcement. 
(Refer to Q6 of Appendix E - Interview - Question Guidelines and Findings) 
Problems of Study 
With the implementation of SSADM+ in systems development projects of ITSD, it has been reported 
to bring higher efficiency to ITSD operations. However, ITSD has not carried out the quantitative 
accounting of cost/benefit of quality management, or has not been able to provide any quantitative data on 
the improvements and dollar savings in costs that quality management system has brought. In addition, 
since some projects will last for several man-years to complete, it is difficult or too early to conclude the 
total real costs incurred in QMS. Therefore, the study can only be done qualitatively with significant 
reference on the information collected through direct personal interviews with ITSD staff and 
management. The result is that the study is geared towards qualitative analysis and descriptive 




CONTENTS OF AN INITIAL REQUEST STATEMENT 
Heading Contents 
A. Request Objectives State the objectives of the request. 
B. Background Describe background picture and other information relevant to the request. 
C. Present Situation Describe briefly the current operations, environment and functions of the 
systems under study. 
D. Problem/Improvement Describe briefly existing problems encountered area and improvement 
areas identified. 
E. Proposed System Describe briefly the scope of the proposed system. 
F. Benefits Indicate potential benefits of the request. 





CONTENT OF THE REQUEST JUSTIFICATION STUDY 
Heading Contents 
A. Study Objectives State the objectives of the study. 
B. Background Describe background and other relevant information of the study. 
C. Present Situation Describe operation, environment and procedure of the current systems. 
D. Problem/Improvement Describe problems encountered and improvement identified. 
E. Evaluation of Options Evaluate the options available and make recommendations. 
F. Proposed System Describe user requirements in terms of system functions, transaction 
volume, data requirements and interface with other systems. 
G. Benefits Estimate tangible and intangible benefits. 




CONTENT OF A FEASIBILITY STUDY 
Feasibility Study report comprises two parts _ Management Summaiy and Technical Specification. 
Feasibility Study Management Summary 
Heading Contents 
A. Approval Sought Highlight the major recommendations of the Feasibility Study. 
B. System Objectives State study objectives and intended usage of the proposed system. 
C. Background Describe background picture and other relevant information of the 
proposed system. 
D. Present Situation Describe briefly the current operations, environment and functions of the 
system under study. 
E. Problem/Improvement Describe problems encountered or anticipated areas and improvement 
areas identified. 
F. Proposed System Describe in high level terms the proposed system and define the scope of 
• the subsequent SA&D study. 
G. Resource Implications Estimate resource requirements and other implications of the proposed 
system. 
H. Costs Estimate non-recurrent and recurrent costs of the proposed system. 
I Benefits Estimate tangible and intangible benefits of the proposed system. 
J Cost/benefit Analysis Evaluate the cost effectiveness of the proposed system with indications of 
the funding requirements and timing for realization of the 
identified benefits. 
K. Implementation Plan Schedule an implementation plan. 
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L. Recommendations Make study recommendations and proposed the way forward. 
Feasibility Study Technical Specification 
Heading Contents , 
A. Current Environment Describe current operations and Description environment; 
Describe current functions; 
Describe current problems, improvement areas and new requirements; and 
Describe system constraints and limitations. 
B. Project Definition Describe the proposed system in terms of function, data, workload and user 
impact; 
Describe the implementation approach and development strategy, if any; 
Define the implementation plan and its cost and resource implications with 





CONTENT OF A SYSTEM ANALYSIS AND DESIGN STUDY 
System Analysis and Design report comprises two parts - Management Summaiy and Technical Specification. 
SA&D Study Management Summary 
Heading Contents 
A. Approval sought Highlight the major recommendations of the SA&D Study. 
B. System Objectives State study objectives and intended usage of the proposed system. 
C. Background Describe the current operations, environment and functions of the system 
under study. 
D. Problem/Improvement Describe problems encountered or anticipated areas and improvement 
areas identified. 
E. Proposed System Describe in sufficient details the proposed system and define the scope of 
the subsequent implemented system. 
G. Resource Implications Estimate with sufficient details the resource requirements and other 
implications of the proposed system. 
H. Costs Estimate with sufficient details the non-recurrent and recurrent costs of the 
proposed system. 
I Benefits Estimate tangible and intangible benefits of the proposed system. 
J Cost/benefit Analysis Evaluate the cost effectiveness of the proposed system with indications of 
the funding requirements and timing for realization of the 
identified benefits. 
— ^ ― ^ ― — ^ 丨 iiii••匪 _ __ i_丨 iiiimmsmmss^  
44 
K. Implementation Plan State the system constraints and inherent disks, suggest the most 
appropriate implementation approach and schedule an 
/ 
implementation plan. 
L. Recommendations Make study recommendations and propose the way forward. 
SA&D Study Technical Specification 
Heading Contents 
A. Current Environment Describe current operations and Description environment; 
Describe current functions; 
Describe current problems, improvement areas and new requirements; 
Describe system constraints and limitations. 
B. Functional Needs Specify the logical requirements with respect to the functions, data, 
workload, and the audit, control, security aspects. 
C. Proposed System Specify the processing requirements with Specifications respect to the 
online functions, batch functions, data model and system 
input/output. 
D. Technical Options Specify design objectives (e.g. performance, fallback, storage, etc.) as 
applicable; 
Specify the hardware and software strategy and estimate on their 
requirements (substantiated by the sizing model); 
Suggest on the implementation approach and give implementation 
schedule with cost and resource implications (substantiated by 
Function Point calculation, cost-benefits analysis, etc.)； 






INTERVIEW - QUESTION GUIDELINES AND FINDINGS 
Question Guidelines 
Ql. What is the quality assurance tool or system used in ITSD for application project development? 
• Do you prefer using this tool or system? (Yes/No) 
• How many projects have used this tool or system? 
Q2. What is the major benefit you have experienced in using SSADM+ for application project 
development? Any quantitative statistics/study available? 
• What is the number of projects being managed for each year and the number of projects (with and without 
SSADM+) meeting the deadlines? 
• What is the effort breakdown in terms of percentage on each phase of the project, i.e.，FS, SA&D, Testing 
and Implementation? 
Q3 What is the ratio of time spent/man-hour effort made on Systems Analysis/Design vs 
Testing/Implementation - any difference between with and without SSADM+? 
Q4 What are the major errors revealed (with and without SSADM+) in testing of systems and 
programmes; and their relative percentage? 
Q5 For the projects under maintenance, what is the effort in maintaining the project as compared to the 
development effort? 
Q6 What are the limitations of SSADM+ for project management? 
— M - n — l i w m 
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Interview Findings - 01. 
Fig. 1 Percentage in number of application systems implemented, 
/ 
87 88-89 90-91 92-93 
Without SSADM+ % 50 10 
With SSADM+ 0 10 50 90 
(20 out of 25 interviewees prefer the use of SSADM+ as a quality assurance tool for application project 
development.) 
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Interview Findings - 01. 
Fig. 2 Percentage of application projects meeting project schedule/deadline 
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Interview Findings - 01. 
Fig. 3 Percentage of effort spent in Application Systems Development^  
/ 
87 88-89 90-91 92-93 
F ^ 10 10 10 10 
SA&D 15 17 25 30 
Testing/Implement 75 73 65 60 
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Interview Findings - 01. 
Fig. 4 Percentage of effort spent in - with SSADM+, 
/ 
87 88-89 90-91 92-93 
Maintenance 30 28 20 10 
Development 70 72 80 90 
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Interview Findings - 01. 
Fig. 5 Number of application errors revealed in testing (1992) 
/ 
Without SSADM+ With SSADM+ 
Design error 41 27 
Logic error 30 21 
Performance bottleneck 15 10 
Security loophole 8 5 
Operational deficiency 26 20 
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